. As the polysaccharide capsule is an important target of the host serogroup-specific immune response and a component of most N. meningitidis vaccines, capsule switching assists in immune evasion (Rishishwar et al. 2012) . Strains may also lose expression of outer membrane proteins such as PorA as an alternate mechanism for immune evasion (Harrison et al. 2006; van der Ende et al. 1999 ).
In 2002, four cases of IMD from a rural central Queensland region occurred over a 41 day period, which met the national guideline criteria of a disease cluster; a community vaccination program for the defined risk age group of 18-40 years old was subsequently implemented (Pugh et al. 2003) . Of the four cases, three serogroup C and the other serogroup Y, one of the serogroup C cases was diagnosed by molecular detection therefore no isolate was available for further characterization. At the time of the disease cluster, serosubtyping and serotyping determined the two serogroup C isolates were C:2a:P1.5 and C:2a:NST respectively, while the serogroup Y isolate was Y:NT:P1.5 (Programme 2003; Pugh et al. 2003) . This information in combination with epidemiological linkages led to speculation that the serogroup Y isolate had arisen via a capsule switch from the serogroup C strain responsible for the other cases (Pugh et al. 2003) .
This study has revisited this disease cluster, using whole genome sequencing to characterize the genetic lineages and to establish if capsule switching had occurred. (Table 1) .
In silico molecular antigenic profiling and MLST analysis performed at pubMLST (Letunic and Bork 2016) . As expected from the MLST and antigen profiling, the serogroup Y isolate did not share significant core genome similarity to the serogroup C isolates (Figure 1) .The serogroup C isolates differed at 13/1605 core genes and fit with sublineage 11.2 (Lucidarme et al. 2015) . At the time of writing, there are no other isolates on the pubMLST database with 25 or fewer cgMLST loci differences to either of these two isolates.
M35809 sequences reads were mapped to the reference strain FAM18 (AM421808) using CLC Genomic Workbench 8, with no reads aligning to the porA gene region of FAM18. Alignment of the de novo assembly to the FAM18 genome, using Geneious 7 with the Mauve 2. Antigenic profiling revealed that the serogroup Y isolate belonged to a different genetic lineage than the two serogroup C isolates and was not the result of a capsule switch during the outbreak as originally speculated (Pugh et al. 2003) . Furthermore, although the serogroup C isolates, M35007 and M35809 were similar by antigenic profiling, analysis revealed that these isolates not only differed in the porA locus but also at 13 other core genes. It is likely that genetic variability in 14 different core genes represents sufficient genetic distance that these two isolates are not indicative of close transmission, although inter-host variability cannot be ruled out as only single colonies were stored for each case. Comparatively, 6 isolates that differed by 6 or less cgMLST v1.0 alleles, were considered to belong to the same Canadian MSM outbreak of sublineage 11.2, while a French MSM outbreak strain LNP27256 (pubMLST ID 26733) was 36 alleles different from a fellow 'outbreak' isolate (pubMLST ID 26821), leading the authors to suggest that the level of genetic variation did not constitute an outbreak, but rather a close D r a f t 6 transmission network (Lucidarme et al. 2015; Tsang et al. 2003; Veyrier et al. 2013) . We speculate that while the two serogroup C cases were considered sufficiently spatially and temporally linked to meet the criteria of a disease cluster, they are likely the result of a strain circulating in a geographical area rather than a directly linked transmission event.
The non serosubtypeable phenotype (C:2a:NST) of M35809 was due to the deletion of the porA region. Loss of porA has been reported in a low number of incidences and is thought to be either a host immune response evasion mechanism, or the result of multiple subcultures of the isolate in vitro (van der Ende et al. 1999 (van der Ende et al. , 2000 . The M35809 isolate was isolated 41 days after that for the M35007 specimen and stored at -80ºC within a few days. Repeat elements, present throughout the N. menintigitidis chromosome, have been demonstrated to play a role in deletion of genes, including porA, through recombination (Schoen et al. 2008; van der Ende et al. 1999) . In M35809, repeat sequences were identified upstream and downstream of porA , and it is likely that the deletion of porA occurred via recombination between these repeat regions. This isolate is one of only three porA negative isolates detected in Queensland IMD cases in the last fifteen years and the only belonging to serogroup C. This 2002 cluster of four IMD cases resulted in a significant public health response, including a targeted vaccination progam utilising a polysaccharide (ACWY) vaccine. Epidemiological information and phenotypic typing data available at the time lead to speculation that the serogroup Y case was caused by a capsule switch from a serogroup C strain. This study has utilised whole genome sequencing to demonstrate that the serogroup Y isolate was not derived by a capsule switch but most likely a sporadic case of IMD that occurred spatially and temporally related to a cluster of serogroup C disease. Furthermore, genetic analysis revealed that the two serogroup C cases were caused by isolates of the same lineage, with high genetic 
